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Cataract
= Opacity of the crystalline lens
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= Distinct classifications
=  Anatomical location
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Posterior Polar Gitanact
= Age-related nuclear cataracts

= Multifactorial interactions

Nuclear Cataract |
= Degenerative changes in the lens Cortical Cataract |

= Increase of water insoluble proteins in the crystalline lens

= Hardening of the lens (lose of elasticity)

= Electrolyte imbalance that leads to hydration of the lens

= Changes in lens epithelial cells (altered metabolism)

= Less protective effect against oxygen stress (reduction of glutathione, e.g.)
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Ancillary Tests for Cataract Evaluation

= Standardized clinical grading and photographic systems (comparing a
patient’s cataract with standard photographs)
= Lens Opacities Classification System (LOCS) lll Grading system
=  Wisconsin Clinical and Photographic Cataract Grading system
=  Wilmer Clinical and Photographic Cataract Grading system
= Oxford Clinical Cataract Grading system
= Age-Related Eye Disease Study (AREDS) Cataract Grading System
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] [ Scheimpflug imaging I

= Optical coherence tomography
= Ultra-high frequency ultrasound
=  Wavefront sensors

= Autofluorescence

LOCS Il

& * The Lens Opacities Classification System Il (LOCS lll; validated in
Faria-Correia 1993) is a subjective scoring method based on slit-
MD, PhD lamp/photography examination, which rates a cataract depending:

- anatomical location (nuclear, cortical, posterior subcapsular);
- grade of the opacity/color.
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. . . Clinieal apphications of the Scheimpllug

SCh el m pfl ug P rl n CI p I e principle in Ophthalmology
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= Advantages:

= extends the depth of focus B i
= more sharpness to points of the image located at different
planes

= minor distortion of the image

normal camera Scheimpflug camera
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Scheimpflug Imaging in Cataract

Nidek EAS 1000 (Gamagori, Japan)
- Introduced in the 90’s
- First devices incorporating Scheimpflug Principle (horizontal scan);

- Ability to detect changes in lens transparency over time;

These systems, however, did not perform tomographic three-
dimensional reconstruction of the cornea and anterior segment.
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Repeatability of lens densitometry
using Scheimpflug imaging
Xerta Wetrwr, MDD, Martin Baurmeister, MDD, Thomas Kahnern, MDD, Phid, FESO, Jeos Bahren, MD
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Despite to provide more precise and
reliable measurements compared to the
LOCS Il grading system

-

Literature review shows a variety of
approaches and results regarding the
Scheimpflug-based lens densitometry

evaluation.

Or Hege 24

Lo ;[: Affects the scientific and clinical conclusions
CavBak (5 of the research studies.
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Introduction

Scheimpflug-based lens densitometry

Repeatability of lens densitometry
using Scheimpflug imaging
Xerta Wetnwer, MDD, Martin Baurmesister, MDD, Thomas Kahnern, MDD, PhiD, FESO, Jeos Bahren, MD

J Cataraes Retraet Sovg 2014 80 756-78) © 2014 ASCRS and ESCRS
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Scheimpflug lens densitometry and ocular %
wavefront aberrations in patients with

mild nuclear cataract
Faria-Correia

Fernando Pars Cormela, MDD, Bormards Lopes, MEL Thigo Mt M2

MD, PhD Nunw Fravspiosca, MO, Banso Ambwiseo k. MDD
J Catw szt Refrad Surg 2016, 42.405-411 © 20716 ASCRS and ESCRS

" Forty eyes of 30 patients with mild nuclear cataract were
included in this study.

= LOCS lll Nuclear Opalescence (NO) grade:
= 2 eyes with grade 1
= 7 eyes with grade 1.5
= 15 eyes with grade 2
= 8 eyes with grade 2.5
= 8 eyes with grade 3

Correlation between Scheimpflug optical densitometry and HOAs in patients with mild nuclear cataract

Pentacam Nuclear Staging (PNS) software allows objective
quantification of lens opacities inside of a cylindrical template:
= average density and maximum density parameters on a

Faria-Correia

MD, PhD continuous scale from 0 to 100 %;
» |ens opacity grade (PNS score) on a scale from 0 to 5.
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Correlation between Scheimpflug optical densitometry and HOAs in patients with mild nuclear cataract

= Wavefront sensor (principle of optical ray tracing) combined with
Placido-disc topography

= 256 near-infrared laser beams to measure forward aberrations,

processing data point-by-point.

HOYA
Sangical Workstation

9,9.,9.

Correlation between Scheimpflug optical densitometry and HOAs in patients with mild nuclear cataract

RESULTS

= Age was positively correlated with:
= LOCS Il NO score (rho= 0.364, P = .023),
= PNSscore (rho= 0.518, P = .001),
= Average density (r= 0.767, P < .001),
= Maximum density (r = 0.401, P = .010).

= CDVA was correlated with the:
= LOCS Il NO score (rho =0.339, P =.034),
= PNSscore (rho= 0.453, P = .005),
= Average density (r = 0.744, P < .001),
= Maximum density (r = 0.408, P = .003).
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Correlation between Scheimpflug optical densitometry and HOAs in patients with mild nuclear cataract

RESULTS

Significant positive linear correlations were found between the average
[perze G and maximum density parameters and the internal HOAs (rho = 0.661,
MD, PhD P <.001; rho =0.570, P < .001, respectively).
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= 50 eyesincluded in the study (30 women and 20 men).
= Mean age of the patients was 71.52+7.71 years (range: 57 to 75

years).
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= Different methods of lens
densitometry evaluation
(absolute scale from 0 to 100%):
linear (A), region of interest (ROI;
B) and three-dimensional (3D; C).

= Average density and maximum
density parameters (on a
continuous scale from 0 to 100
%).

= Cumulative dissipated energy
(CDE) and total ultrasound (US)

Dix time were recorded after
O Haght

arai uneventful cataract surgery
CavBack  [i5 (stop-chop technique).
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A positive correlation was detected between the NO score and the average
density and the maximum density derived from the 3D mode (r = 0.624,
p <.001; r =0.619, p < .001, respectively) and ROl mode (r = 0.600, p < .001;
r=0.642, p <.001, respectively).

Regarding the linear mode, only the average density parameter presented a
significant relationship with the NO score (r = 0.569, p < .001).
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RO & Region of Nierest significant difference based on chance alone. Thus, the P value must be less
30 = Thren-dmansicns than .004 to be considered statistically significant.

= Maximum density parameter derived from the linear mode did not
present a significant relationship with both phacoemulsification
metrics.

= 3D and ROI average density and maximum density were positively
correlated with CDE and total US time.

Io Scheimpflug-based lens densitometry in the preoperative
assessment of age-related nuclear cataracts

Faﬁa_rreia = Objective parameters from Scheimpflug densitometry had a strong
MD, PhD correlation with:

" age,

= DCVA reduction,

= NO,

= |nternal HOAs by ray-tracing aberrometry.

= Caution should be taken when using maximum density from the
linear mode for lens densitometry assessment.

= Regarding the ROl and 3D modes, both average density and
maximum density parameters presented a significant relationship
with the LOCS Il NO score and phacoemulsification parameters.
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Thank you for your attention!
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